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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production method for an 
ethylene copolymer wherein copolymerization is performed with a 
high polymerization activity and a high copolymerizability and 
whereby an ethylene copolymer having a high molecular weight and 
a low branched structure content can be produced. 
SOLUTION: In the production method for (A) an ethylene 
copolymer, ethylene is reacted with an D-olefin and/or a polyene in 
the presence of a catalyst system consisting of (a) a transition 
metal complex of formula (1) or (2) and (b) a compound which 
reacts with the transition metal M in component (a) to form an ionic 
complex. In formula (1) or (2), R1 to R8 are each H, a hydrocarbon 
group or an Si-containing hydrocarbon group, provided adjacent 
groups of them may combine with each other to form a ring; M is Ti, 
Zr, Hf, Rn, Nd, Sm or Ru; X is a halogen, a hydrocarbon group or a 
ligand; j is 1-4; Y is O, S, an Si- Ge- Sn- B-, P- or N-containing 
hydrocarbon group or the like; A is a divalent hydrocarbon group, 
provided A may contain two or more rings including a ring formed by 
A together with Z; and Z is C or Si. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The manufacture approach of the ethylene system copolymer (A) characterized by carrying out the polymerization 

of the alpha olefins and/or polyenes other than ethylene and ethylene to the bottom of existence of the catalyst 

system which consists of the following component (a) and the following component (b) at least. 

(a): At least one sort of transition metal complexes chosen from the transition metal complex expressed with th 

following type (1) and (2) 

[Formula 1] 




Among [a formula (1) and (2), even if R1-R8 ar the same respectively, you may differ, hydrogen, a hydrocarbon 
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group, or a silicon content hydrocarbon group is expr ssed, it may join together mutually, the radical which adjoin d 
among R1-R8 may form the ring, and Y is an oxygen atom and a sulfur atom, 
[Formula 3] 




ven when R9-R12 are the same respectively — differing — **** — a hydrogen atom — Express a halogen atom 
or a hydrocarbon group and Q expresses silicon, germanium, or tin. It expresses. G — boron, Lynn, or a nitrogen 
atom — expressing — n — the integer of 1-4 — it is — A part of A expresses the divalent hydrocarbon group of 
the carbon numbers 2-20 which may contain the unsaturated bond and/or the aromatic series ring. A may include 
two or more ring structures including the ring formed with Z, and Z is carbon or silicon. M it may be Ti, Zr, Hf, Rn, 
Nd, Sm, or Ru, X may be the neutral ligand which can be configurated in a halogen, a hydrocarbon group, an anion 
ligand, or a lone-pair electrons, you may be combination which is different even if X is the same, and j is the integ r 
of 1-4.] 

(b): The compound which reacts with the transition metals M in a component (a), and can form the complex of 

ionicity. 

[Claim 2] 

The manufacture approach of an ethylene system copolymer according to claim 1 that M of a transition metal 
complex expressed with said formula (1) or (2) is characterized by being Ti, Zr, or Hf. 
[Claim 3] 

Y of a transition metal complex expressed with said formula (1), 
[Formula 4] 




the manufacture approach of the ethylene system copolymer according to claim 1 or 2 characterized by being (th y 
may differ from each other even if R9 and RIO are the same respectively, and n is 1 or 2 among a formula, and th y 
are a hydrogen atom, a halogen atom, or a hydrocarbon group). 
[Claim 4] 

the manufacture approach of an ethylene system copolymer according to claim 1 to 3 that said ethylene system 
copolymer (A) is characterized [ an ethylene component ] for the alpha olefins and/or polyene components other 
than 95 - 50-mol % and ethylene by % of 5 - 50-mol the thing which it comes out comparatively and is included. 
[Claim 5] 

the manufacture approach of an ethylene system copolymer according to claim 1 to 4 that said ethylene system 
copolymer (A) is characterized for at least one sort of alpha olefins chosen from 95 - 50-mol % and PUROREN, 1- 
butene, 4-methyl pentene -1, 1-hexene, 1-octene, and 1-decene in an ethylene component by % of 5 - 50-mol the 
thing which it comes out comparatively and is included. 
[Claim 6] 

the manufacture approach of an ethylene system copolymer according to claim 1 to 5 that said ethylene system 
copolymer (A) is characterized for at least one sort of polyene ****** chosen from 95 - 50-mol % and conjugation 
or nonconjugated diene, and non-**** trien in an ethylene component by % of 0 - 20-mol the thing which it comes 
out comparatively and is included. 
[Claim 7] 

The manufacture approach of an ethylene system copolymer according to claim 1 to 6 that said ethylene system 
copolymer (A) contains [ an ethyl ne component ] a 10 - 35-mol % and poly n component for a 90 - 65-mol % and 
alpha olefin component at 0 - 20-mol % of a rat . 
[Claim 8] 

The manufactur approach of the thylene system copolymer according t claim 1 to 7 charact rized by performing 
said polymerization by the temperature of 40-200 d gre s C, and th pressur of 0.5-1 OMPa. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not r fleet the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the manufacture approach of an ethylene system copolymer. This invention relates to the 
approach of manufacturing an ethylene system copolymer under existence of a metallocene system catalyst, in 
more detail. 
[0002] 

[Background of the Invention] 

The ethylene system copolymer is used for various applications as a modifier of thermoplastics. As a polymerization 
catalyst used in case an ethylene system copolymer is manufactured, the vanadium system catalyst and the 
metallocene system catalyst are known. However, when a vanadium catalyst was used, there was a trouble that the 
presentation of the ethylene which can be manufactured is restricted, or it was inferior to manufacture 
effectiveness since high temperature oxidation stability is bad. Moreover, the metallocene system catalyst had the 
problem that it excels in copolymeric [ with an alpha olefin ], and it could be inelastic, or many branch-type 
polymers generated, and molecular weight could develop only for the limited application when a polymerization is 
carried out at an elevated temperature by one side although a polymerization is possible at a broad presentation. 
[0003] 

It is discovered that high polypropylene of tacticity with which a SHIN JIO tuck tick pentad molar fraction exceeds 
0.7 under existence of the catalyst which consists of a transition metal catalyst which, on the other hand, makes a 
ligand the isopropylidene (cyclopentadienyl) (9-fluorene) which constructed the bridge by isopropylidene in the 
cyclopentadiene and the fluorene by J.A.Ewen and others, and aluminoxane is obtained (J.Am.Chem.Soc, 1988, 110, 
6255-6256). 
[0004] 

It is reported that the copolymer of an ethylene and an atpha olefin with high molecular weight is obtained using a 
catalyst similar to the transition metal catalyst which shows the above-mentioned syndiotactic polypropylene 
activity (JP,10-226694,A). However, as for this transition metal catalyst, polymerization activity and copolymeric 
were low, and it had room to be further improved also in molecular weight. 
[0005] 

As a result of inquiring wholeheartedly in view of such a situation, by using a specific transition metal catalyst, this 
inv ntion persons find out the manufacturing method of the ethylene which is excellent in polymerization activity 
and copolymeric, and is characterized by the molecular weight of the obtained ethylene system copolymer being 
high, and there being little branching structure, and came to complete this invention. 
[0006] 

[Problem(s) to be Solved by the Invention] 

This invention can carry out the polymerization of ethylene, at least one sort of alpha olefins, and/or the polyene 
component with high polymerization activity and copolymeric [ outstanding ], and molecular weight is high and it 
aims at offering the manufacturing method of the ethylene system copolymer which can manufacture an ethylene 
system copolymer with little branching structure. 
[0007] 

[Means for Solving the Problem] 

This invention offers the manufacture approach of an ethylene system copolymer (A) of carrying out the 

polymerization of the alpha olefins and/or polyenes other than ethylene and ethylene to the bottom of existence of 

the catalyst system which consists of the following component (a) and the following component (b) at least. 

(a): At least one sort of transition metal complexes chosen from the transition metal complex expressed with the 

following type (1) and (2) 

[0008] 

[Formula 5] 
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[0009] 
[Formula 6] 




[0010] 

Among [a formula (1) and (2), even if R1-R8 are the same respectively, you may differ, hydrogen, a hydrocarbon 
group, or a silicon content hydrocarbon group is expressed, it may join together mutually, the radical which adjoined 
among R1-R8 may form the ring, and Y is an oxygen atom and a sulfur atom, 
[Formula 7] 




even wh n R9-R12 are the same resp ctiv ly — differing — **** — a hydrog n atom — Express a halogen atom 
or a hydrocarbon group and Q xpresses silicon, germanium, or tin. It xpresses. G — boron, Lynn, or a nitrog n 
atom — expressing — n — the int ger of 1-4 — it is — A part of A xpresses th dival nt hydrocarbon group of 
the carbon numb rs 2-20 which may contain the unsaturated bond and/or the aromatic seri s ring. A may include 
two or more ring structures including the ring formed with Z, and Z is carbon or silicon. M it may be Ti, Zr, Hf, Rn, 
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Nd, Sm, or Ru, X may be the neutral ligand which can be configurated in a halogen, a hydrocarbon group, an anion 
ligand, or a lone-pair electrons, you may be combination which is different even if X is the sam , and j is the integ r 
of 1-4. ] 

(b): The compound which reacts with the transition metals M in a component (a), and can form the complex of 

ionicity. 

[0011] 

The manufacture approach of the aforementioned ethylene system copolymer that M of a transition metal complex 

expressed with said formula (1) or (2) is Ti, Zr, or Hf is the desirable mode of this invention. 

[0012] 

Y of a transition metal complex expressed with said formula (1), 
[Formula 8] 




the manufacture approach of said ethylene system copolymer which is (they may differ from each other even if R9 
and R10 are the same respectively, and n is 1 or 2 among a formula, and they are a hydrogen atom, a halogen atom, 
or a hydrocarbon group) and which was carried out is the desirable mode of this invention. 
[0013] 

The manufacture approach of the above mentioned ethylene system copolymer that said ethylene system 
copolymer (A) is what contains the alpha olefins and/or polyene components other than 95 - 50-mol % and ethylene 
for an ethylene component at 5 - 50-mol % of a rate is the desirable mode of this invention. 
[0014] 

The manufacture approach of the above mentioned ethylene system copolymer which is a thing that said ethylen 
system copolymer (A) contains at least one sort of alpha olefins chosen from 95 - 50-moi % and PUROREN, 1- 
butene, 4-methyl pentene -1, 1-hexene, 1-octene, and 1-decene in an ethylene component at 5 - 50-mol % of a 
rate is the desirable mode of this invention. 
[0015] 

The manufacture approach of the above mentioned ethylene system copolymer which is a thing that said ethylen 
system copolymer (A) contains at least one sort of polyene ****** chosen from 95 - 50-mol % and conjugation or 
nonconjugated diene, and non-**** trien in an ethylene component at 0 - 20-mol % of a rate is the desirable mode 
of this invention. 
[0016] 

The manufacture approach of the above mentioned ethylene system copolymer which is a thing that said ethylene 
system copolymer (A) contains an ethylene component 90 - 65-mol%, and contains a 10 - 35-mol % and polyene 
component for an alpha olefin component at 0 - 20-mol % of a rate is the desirable mode of this invention. 
[0017] 

The manufacture approach of the above mentioned ethylene system copolymer of performing said polymerization by 
the temperature of 40-200 degrees C and the pressure of 0.5-1 OMPa is the desirable mode of this invention. 
[0018] 

[The concrete gestalt of invention implementation] 

This invention offers the manufacture approach of the ethylene system copolymer to which the polymerization of 
the alpha olefins and/or polyenes other than ethylene and ethylene is carried out 

The ethylene system copolymer (A) concerning this invention can be obtained by carrying out the polymerization of 
the alpha olefins and/or polyenes other than ethylene and ethylene to the bottom of existence of a metallocene 
system catalyst. 
[0019] 

As such a metallocene system catalyst, the catalyst system which consists of the following component (a) and th 

following component (b) at least is offered. 

[0020] 

(a) : At least one sort of transition metal complexes chosen from the transition metal complex expressed with the 
following type (1) or (2X 

(b) : The compound which reacts with the transition metals M in a component (a), and can form the complex of 
ionicity. 

[0021] 
[Formula 9] 
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[0022] 

[Formula 10] 




[0023] 

Among a formula (1) and (2), even if R1-R8 are the same respectively, you may differ, hydrogen, a hydrocarbon 
group, or a silicon content hydrocarbon group is expressed, it may join together mutually, the radical which adjoined 
among R1-R8 may form the ring, and Y is an oxygen atom and a sulfur atom, 
[Formula 1 1] 




v n when R9-R12 ar the same respectively — differing — **** — a hydrog n atom — Express a halogen atom 
or a hydrocarbon group and Q xpresses silicon, germanium, or tin. G xpresses boron, Lynn, or a nitrog n atom, and 
n is the integer of 1-4 — it is — A part of A xpr sses th divalent hydrocarbon group of th carbon numb rs 2-20 
which may contain the unsaturat d bond and/or the aromatic series ring. A may include two or more ring structures 
including the ring formed with 2, and Z is carbon or silicon. M It may be Ti, Zr, Hf, Rn, Nd, Sm, or Ru, X may be the 
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neutral ligand which can be configurated in a halogen, a hydrocarbon group, an anion ligand, or a lone-pair electrons, 

you may be combination which is different even if X is the same, and j is the integer of 1-4. 

[0024] 

In said formula (1) showing the transition metal complex used as a component (a) by this invention, and (2), as a 
hydrocarbon group, it is the alkyl group of carbon numbers 1-20, the arylat d alkyl radical of carbon numb rs 7-20, 
the aryl group of carbon numbers 6-20, or the alkyl aryl radical of carbon numbers 7-20 preferably, and one or mor 
ring structures may be included. As the example, methyl, ethyl, n-propyl, isopropyl, 2-methylpropyl, 1, and 1- 
dimethyl propyl, 2, and 2-dimethyl propyl, 1 and 1 -diethyl propyl, 1-ethyl-1-methylpropyl, 1, 1 and 2, 2-tetramethyl 
propyl, sec-butyl, tert-butyl, 1 , and 1 -dimethyl butyl, 1 and 1 , 3-trimethyl butyl, Neopentyl one, cyclohexyl methyl, 
cyclohexyl, 1 -methyl- 1 -cyclohexyl, 1 -adamanthyl, 2-adamanthyl, 2-methyl-2-adamanthyl, menthyl, norbomyl, 
benzyl, 2-phenylethyl, 1-tetrahydro naphthyl, 1 -methyl- 1-tetrahydro naphthyl, phenyl, naphthyl, tolyl, etc. are 
mentioned. 
[0025] 

As a silicon content hydrocarbon group, it is the alkyl or the aryl silyl radical of 1-4 silicon and carbon numbers 3-20 

pr ferably, and trimethylsilyl, tert-butyldimethylsilyl, triphenyl silyl, etc. are mentioned as the example. 

[0026] 

In this invention, the above-mentioned general formula (1), and R1, R2, R3, R4, R5, R6, R7 and R8 of (2) are the 
atom chosen from hydrogen, a hydrocarbon group, and a silicon content hydrocarbon group, or a radical, and even if 
respectively the same, they may differ. The same thing as the above can be mentioned as an example of a desirable 
hydrocarbon group and a silicon content hydrocarbon group. 
[0027] 

Moreover, it may join together mutually and the radical which adjoined among R1-R8 may form a ring. As a 
permutation fluorenyl group obtained as a result of forming such a ring, benzofluorenyl, dibenzo fluorenyl, octahydro 
dibenzo fluorenyl, octamethyl octahydro dibenzo fluorenyl, etc. can be mentioned. 
[0028] 

Furthermore, as for the atom or radical of R1-R8 on a fluorene ring, it is desirable that it is bilateral symmetry, 
R1=R8 [ i.e., ], R2=R7, R3=R6, and R4=R5 from the ease on composition, and it is more desirable that they are a 
non-permuted fluorene, 3, 6-2 permutation fluorene, 2, and 7-2 permutation fluorene or 2, 3 and 6, and a 7-4 
permutation fluorene. The 3rd place on a fluorene ring, the 6th place, the 2nd place, and the 7th place correspond to 
R3, R6, R2, and R7 here, respectively. 
[0029] 

In the case of said general formula (1), Y is an oxygen atom and a sulfur atom, 
[Formula 12] 




it means, in that case, even if R9, R10, R1 1, and R12 are the same respectively, they may differ, silicon, germanium 
or tin, and G of a hydrogen atom, a halogen atom or a hydrocarbon group, and Q are boron, Lynn, or a nitrogen atom, 
and n is the integer of 1 -4. 
[0030] 

As a desirable example, for example, methylene, ethylene, dimethyl methylene, Diisopropyl methylene, methyl tert- 
butyl methylene, dicyclohexyl methylene, Methylcyclohexyl methylene, methylphenyl methylene, diphenylmethylene, 
Methyl naphthyl methylene, dinaphthyl methylene, tetramethyl ethylene, or dimethyl silylene, Diisopropyl silylene, 
methyl tert-butyl silylene, dicyclohexyl silylene, Methylcyclohexyl silylene, methylphenyl silylene, diphenyl silylen , 
methyl naphthyl silylene, dinaphthyl silylene, tetramethyl disilylene, etc. can be mentioned. 
[0031] 

In the case of said general formula (2), a part of Z combines with the divalent hydrocarbon group A of the carbon 
numbers 2-20 which may contain the unsaturated bond and/or the aromatic series ring, and constitutes a cyclo 
alkylidene radical or a cyclo methylene silylene radical. Moreover, A may include two or more ring structures 
including the ring formed with Z. 
[0032] 

As a desirable example, for xample, cyclo propylidene, cyclo butyliden , cyclo pen dust DIN, cyclohexylidene, 
SHIKUROHEPU dust DIN, bicyclo [3.3.1] Noni Liden, NORUBORUNIRIDEN, ADAMAN dust DIN, tetra-HIDORONAFU 
dust DIN, dihydroindanylidene, cyclo dimethyl ne silylen , cyclo trim thylene silylen , cyclo tetramethylen silyl n , 
cyclo penta methylene silylene, cyclohexa methylene silylen , cyclo heptamethylen silylene, tc. can be mention d. 
[0033] 

In this invention, Ti, Zr, Hf, Rn, Nd, Sm, Ru, tc. are mentioned as said general formula (1) or M of (2). 
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[0034] 

X is a halogen, the hydrocarbon group of carbon numbers 1-20, an anion ligand, or the neutral ligand that can be 
configurated in a lone-pair electrons, X may be the same, or it differs and they may combine. As an example of a 
halogen, it is a fluorine, chlorine, a bromine, and iodine and the same thing as the above can be mentioned as an 
example of a hydrocarbon group. As an example of an anion ligand, sulfonat radicals, such as carboxylate radicals, 
such as alkoxy groups, such as methoxy, tert-butoxy, and phenoxy, acetat , and benzoate, mesylate, and tosylat , 
etc. are mentioned. As an example of the neutral ligand which can be configurated in a lone-pair electrons, ether, 
such as organic phosphorous compound [, such as a trimethyl phosphine, a triethyl phosphine, triphenyl phosphine, 
and a diphenyl methyl phosphine ] or tetrahydrofuran, diethylether, dioxane, 1, and 2-dimethoxyethane, is mentioned. 
Although combination which is different even when X was the same is sufficient, as for at least one, it is [ among 
these ] desirable that they are a halogen or an alkyl group. 
[0035] 

Although the example of a transition metal complex expressed with said general formula (1) in this invention or (2) 

below is shown, the range of this invention is not limited by especially this. 

[0036] 

First suppose that the ligand structure except a part for the cyclopentadienyl ring part of a transition metal complex 
(Cp) and a metal part (MXj) is divided into two, Bridge (bridge formation part) and Flu (a part for a fluorenyl ring 
part), on a notation. 
[0037] 

The example of Substructure Bridge is shown in a1-a18 of Table 1, and the example of Substructure Flu is shown in 
b1-b9 of Table 2. In the example of Bridge, the point which the point shown by the black dot (-) expressed the point 
combined with Cp and Flu, respectively, and was shown by the black dot in the example of Flu expresses the point 
combined with Bridge. 
[0038] 

The example of the ligand structure by the combination of Bridge and Flu is shown in Table 3 as a combination of 
a1-a18, and b1-b9. 
[0039] 
[Table 1] 
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a10 



a11 



a12 



a13 



a14 



a15 



a16 



a17 



a18 



[0040] 
[Table 2] 
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b1 




b2 




b3 




b4 




b5 




b6 




b7 




b8 




b9 



[0041] 
[Table 3] 
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[0042] 

The ligand structure of No.74 means the combination of a9-b2, and since Cp is a non-permuted cyclopentadienyl 
group when MXj which is a metal part is ZrCI2, it means illustrating the following transition metal complex, if the 
above-mentioned table 3 is followed. 
[0043] 

[Formula 13] 
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[0044] 

As concrete instantiation of MXj, ZrCI2, ZrBR2, ZrMe2, Zr (OTs)2, Zr (OMs)2, Zr (OTf)2, TiCI2, TiBr2, TiMe2, Ti 

(OTs)2, Ti (OMs)2, Ti (OTf)2, HfCI2, HfBR2, HfMe2, Hf (OTs)2, Hf (OMs)2, etc. can be mention d. 

[0045] 

The transition metal complex of above this inventions is independent, or can be combined two or more sorts and 

can be used. 

[0046] 

Moreover, particle-like support can be made to be able to support the transition metal complex of above this 
inventions, and it can also be used. The support used if needed by this invention is an inorganic or organic 
compound, and the solid-state of the shape of granularity or a particle can use it preferably. 

Among these, as an inorganic compound, an inorganic oxide, an inorganic halogenide, clay, a clay mineral, or an ion- 
exchange nature stratified compound can be mentioned. 
[0047] 

the case where an ion-exchange nature sheet silicate is used — the function as support — in addition, it is also 
possible by using the property and the layer structure of the ion-exchange nature to reduce the amount of organic 
aluminum oxy compound used like alkyl aluminoxane. Although an ion-exchange nature sheet silicate is mainly 
naturally produced as a principal component of a clay mineral, it may be not only an especially natural thing but a 
population compost. As an example of clay, a clay mineral, and an ion-exchange nature sheet silicate, a kaolinite, a 
montmorillonite, hectorite, a bentonite, a smectite, a vermiculite, a TENIO light, synthetic mica, synthetic hectorite, 
etc. can be mentioned. 
[0048] 

As an organic compound, particle size can mention the granularity or the particle-like solid-state in the range which 
is 5-300 micrometers. The polymer with which carbon atomic numbers, such as ethylene, a propylene, 1-butene, and 
4-methyl-1-pentene, are specifically generated considering the alpha olefin of 2-14 as a principal component (**), 
The polymer generated considering a vinyl cyclohexane and styrene as a principal component (**), Or the polymer 
or conversion object which has copolymerization or the polar functional group which is made to carry out graft 
polymerization and is obtained for polar monomers, such as an acrylic acid, acrylic ester, and a maleic anhydride, in 
these (**) polymers can be illustrated. Such particle-like support is independent, or can be combined two or more 
sorts and can be used. 
[0049] 

In this invention, a metallocene system catalyst which was described above is preferably used as a catalyst for 

manufacturing an ethylene system copolymer (A). 

[0050] 

<(b) ionization ionicity compound> 

Next, the component (b) which forms the metallocene system catalyst of this invention is explained. 

A component (b) is the compound which reacts with the transition metals M in a component (a), and forms the 

complex of ionicity, i.e., an ionization ionicity compound. 

[0051] 

As a compound (henceforth an "ionization ionicity compound") which reacts with the transition-metals compound 
(a) used as a component (b) by this invention, and forms an ion pair, the Lewis acid indicated by JP.1-501 950,A, 
JP,1-502036,A, JP,3-179005,A, JP,3-179006,A, JP.3-207703A JP.3-207704.A, USP-5321106 No., etc., an ionicity 
compound, a borane compound, a carborane compound, etc. can be mentioned. Furthermore, a heteropoly compound 
and an iso poly compound can also be mentioned. 
[0052] 

As Lewis acid which can be used as an ionization ionicity compound, the compound shown by BR3 (R is the phenyl 
group or fluorine which may have substituents, such as a fluorine, a methyl group, and a trifluoromethyl radical) can 
b mentioned. Specifically, trifluoro boron, triphenyl boron, tris (4-fluoro phenyl) boron, tris (3, 5-difluoro phenyl) 
boron, tris (4-fluoro methylphenyl) boron, tris (pentafluorophenyl) boron, tris (p-tolyl) boron, tris (o-tolyl) boron, tris 
(3, 5-dimethylphenyl) boron, etc. are mentioned. 
[0053] 

As an example of the ionicity compound which can be used as an ionization ionicity compound, the compound 
expressed with the following general formula (3) is mentioned. 
[Formula 14] 
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[0054] 

Among a formula, R13+ is a cation and H+, a cull BENIUMU cation, an oxonium cation, an ammonium cation, a 
phosphonium cation, a cycloheptyltrienyl cation, the ferro SENIUMU cation that has transition metals are mentioned 
as a desirable thing. 
[0055] 

even when R14-R17 are mutually the same — differing — **** — an organic radical — they are an aryl group or a 

permutation aryl group preferably. 

[0056] 

As said cull BENIUMU cation, 3 permutation cull BENIUMU cations, such as a triphenyl cull BENIUMU cation, a tris 
(methylphenyl) cull BENIUMU cation, and a tris (dimethylphenyl) cull BENIUMU cation, etc. are specifically 
mentioned. 
[0057] 

As said ammonium cation, specifically A trimethylammonium cation, A triethyl ammonium cation, a Tori (n-propyl) 
ammonium cation, A triisopropyl ammonium cation, a Tori (n-butyl) ammonium cation, Trialkylammonium cations, 
such as a TORIISO butyl ammonium cation, N and N-dimethyl anilinium cation, N, and N-diethyl anilinium cation, N 
and N- dialkyl ammonium cations, such as N, such as 2, 4, and 6-pentamethylanilinium cation, N-dialkyl anilinium 
cation, a diisopropyl ammonium cation, and a dicyclohexyl ammonium cation, etc. are mentioned. 
[0058] 

Specifically, thoria reel phosphonium cations, such as an triphenyl phosphonium cation, a tris (methylphenyl) 
phosphonium cation, and a tris (dimethylphenyl) phosphonium cation, etc. are mentioned as said phosphonium cation. 

[0059] 

Among the above, as R13+, a cull BENIUMU cation, an ammonium cation, etc. are desirable, and triphenyl cull 
BENIUMU cation, N, and N-dimethyl anilinium cation, N, and N-diethyl anilinium cation is especially desirable. 
[0060] 

the time of the ionicity compound expressed with said general formula (3) being a cull BENIUMU salt — the — as 
concrete, triphenyl cull BENIUMU tetraphenyl borate, triphenyl carts eniumtetrakis(pentafluorophenyl)b orate, 
triphenylcarbenium tetrakis (3, 5-ditrifluoromethyl phenyl) borate, tris (4-methylphenyl) cull BENIUMU tetrakis 
(pentafluorophenyl) borate, tris (3, 5-dimethylphenyl) cull BENIUMU tetrakis (pentafluorophenyl) borate, etc. can be 
mentioned. 
[0061] 

Moreover, when the ionicity compound expressed with said general formula (3) is ammonium salt, as ammonium salt, 
trialkyl permutation ammonium salt, N, and N-dialkyl anilinium salt, dialkyl ammonium salt, etc. can be mentioned. 
[0062] 

As an example of trialkyl permutation ammonium salt Triethyl ammonium tetraphenyl borate, TORIPURO pill 
ammonium tetraphenyl borate, Tori (n-butyl) ammonium tetraphenyl borate, trimethylammonium tetrakis (p-tolyl) 
borate, Trimethylammonium tetrakis (o-tolyl) borate, Tori (n-butyl) ammonium tetrakis (pentafluorophenyl) borat , 
Tri thyl ammonium tetrakis (pentafluorophenyl) borate, Tripropylammoniumtetrakis(pentafluorophenyl)borate, 
TORIPURO pill ammonium tetrakis (2, 4-dimethylphenyl) borate, Tori (n-butyl) ammonium tetrakis (3, 5- 
dimethylphenyl) borate, Tori (n-butyl) ammonium tetrakis (4-trifluoro methylphenyl) borate, Tori (n-butyl) ammonium 
t trakis (3, 5-d'rtrifluorom ethyl phenyl) borate, Tori (n-butyl) ammonium tetrakis (o-tolyl) borate, etc. are mentioned. 
[0063] 

As an example of N and N-dialkyl anilinium salt N and N-dimethyl anilinium tetraphenyl borate, N, and N-dimethyl 
anilinium tetrakis (pentafluorophenyl) borate, N and N-dimethyl anilinium tetrakis (3, 5-ditrifluoromethyl phenyl) 
borat , N and N-di thyl anilinium t traphenyl borate, N, and N-di thyl anilinium tetrakis (pentafluoroph nyl) borat , 
N and N-diethyl anilinium tetrakis (3, 5-ditrifluoromethyl phenyl) borat , N and N- 2, 4, 6-pentamethylanilinium 
tetraphenyl borat , N, and N- 2, 4, and 6-pentamethylanilinium tetrakis (pentafluorophenyl) borate tc. is m ntioned. 

[0064] 

As an exampl of dialkyl ammonium salt, JI (1 -propyl) ammonium tetrakis (pentafluorophenyl) borat , dicyclohexyl 

ammonium tetraphenyl borat , etc. ar mentioned. 

[0065] 
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The borate compound expressed with ferro SENIUMU tetrakis (pentafluorophenyl) borate, triphenyl 
KARUBENIUMUPENTA phenyl cyclopentadienyl complex, N, and N-diethyl anilinium PENTAFENIRU cyclopentadienyl 
complex or the following type (4), (5), (6), or (7) can also be further mentioned as other examples of an ionicity 
compound. 
[0066] 

[Formula 15] 




(Et shows an ethyl group among a formula.) 
[Formula 16] 




[0067] 

[B-Qn(GqCT-H) r) z]-A+ — (6) 

B expresses boron, G expresses a multi-affinity hydrocarbon radical here, T expresses O, S, NR17, or PR17, R17 
expresses a hydronalium phenyl isocyanate radical, a trihydro phenyl isocyanate silyl radical, a trihydro phenyl 
isocyanate germanium radical, or a hydride, q is one or more integers, Q expresses a hydride, dihydrocull 
BIRUAMIDO, halide, hydrocarbyl oxide, an alkoxide, allyl compound oxide, the high drocarbil, and a permutation high 
drocarbil radical, and n+z is the integer of 4. 
[0068] 

[B-Qn(Gq(SiR 18R19R20) r) z]-A+ — (7) 

Here, B expresses boron. G expresses a multi-affinity hydrocarbon radical. Q A hydride, dihydrocull BIRUAMIDO, 
halide, hydrocarbyl oxide, An alkoxide, allyl compound oxide, the high drocarbil, a permutation high drocarbil radical, 
or a pentafluoro benzyl radical is expressed. R18, R19, and R20 even when it is the same respectively — differing — 
**** — a hydronalium phenyl isocyanate radical — Expressing a trihydro phenyl isocyanate silyl radical, a trihydro 
phenyl isocyanate germanium radical, a hydrogen radical, an alkoxy radical, a hydroxy radical, or a halogenated 
compound radical, n+z is the integer of 4. 
[0069] 

The compound expressed with said formula (6) is a borate compound containing active hydrogen. Among a formula 
(6), G expresses a multi-affinity hydrocarbon radical, it is the alkylene which contains carbon numbers 1-20 as 
desirable multi-affinity hydrocarbon, propine, ethylene, and alkali RENRAJIKARU, and phenylene, bis-phenylene, 
naphthalene, methylene, ethylene, 1, 3-propylene, 1, 4-butadiene, and p phenylene methylene are raised as a 
desirable example of G. The multi-affinity radical G combines association of r+1, i.e., one association, with a borate 
anion, and combines the association r of others of G with a radical (T-H). A+ is a cation. 
[0070] 

T in the above-mentioned formula (6) xpr sses O, S, NR17, or PR17, and R17 xpress s a hydronalium phenyl 
isocyanate radical, a trihydro phenyl isocyanate silyl radical, a trihydro phenyl isocyanate g rmanium radical, or a 
hydride, q is 1 preferably for one or more int gers. -OH, -SH, -NRH, or -PRjH mentions as a T-H group — having - 
- here — Rj — carbon numbers 1-18 — it is the hydronalium carbinyl radical or hydrogen of carbon numbers 1-10 
preferably. R17 desirable group is an alky! allyl compound which has alkyl, cycloalkyl, an allyl compound, allyl 
compound alkyl, or carbon numbers 1-18. - For example, -C(0)-OH, -C(S)-SH-C(0)-NR1 7H, and C(O) — 17H are 
sufficient as OH, -SH, -NR17H, or — 17H. Th radical which has the most desirable activ hydrogen is a - OH 
radical. Q — a hydride and dihydrocull BIRUAMIDO — they are a dialkyl amide, halide, hydrocarbyl oxide, an 
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alkoxide, allyl compound oxide, the high drocarbil, a permutation high drocarbil radical, etc. preferably, n+z is 4 here. 
[0071] 

As [B-Qn(Gq(T-H) r) z] of the abov -mentioned formula (6) For example, triphenyl (hydroxyphenyl) borate, JIFENI 
rouge (hydroxyphenyl) borate, Triphenyl (2, 4-dihydroxy phenyl) borate, Tori (p-tolyl) (hydroxyphenyl) borate, Tori 
Soe (pentafluorophenyl) (hydroxyphenyl) borate, Tori Soe (2, 4-dimethylphenyl) (hydroxyphenyl) borat , Tori Soe (3, 
5-dimethylphenyl) (hydroxyphenyl) borate, Tori Soe (3, 5-G trifluoromethyl phenyl) (hydroxyphenyl) borate, Tori Soe 
(pentafluorophenyl) (2-hydroxyethyl) borate, Tori Soe (pentafluorophenyl) (4-hydroxy butyl) borat , Tori Soe 
(pentafluorophenyl) (4-hydroxy cyclohexyl) borate, Tori Soe (pentafluorophenyl) (4-(4, - hydroxyphenyl) phenyl) 
borate, Tori Soe (pentafluorophenyl) (6-hydroxy 2 naphthyl) borate etc. is mentioned, and it is tris 
(pentafluorophenyl) (4-hydroxy phenyl) borate most preferably. Furthermore, it is - OH radical of the above- 
mentioned borate compound. - What was permuted by NHR (here, R is methyl, ethyl, or t-butyl) is desirable. 
[0072] 

as A+-which is the opposite cation of a borate compound — a carbonium cation and fatty tuna — a pill RIUMU 
cation, an ammonium cation, an oxonium cation, a sulfonium cation, a phosphonium cation, etc. are mentioned. 
Moreover, the metaled cation and the cation of an organic metal which its confidence is easy to be returned are 
also mentioned. As an example of these cations, triphenyl carbonium ion, Diphenyl carbonium ion, cyclo hepta- 
TORINIUMU, indie NIUMU, Triethyl ammonium, TORIPURO pill ammonium, tributyl ammonium, Dimethylannmonium, 
dipropyl ammonium, dicyclohexyl ammonium, Trioctyl ammonium, N, and N-dimethylannmonium, diethyl ammonium, 2, 
4, 6-pentamethyl ammonium, N, and N-dimethylphenyl ammonium, G (i-propyl) ammonium, dicyclohexyl ammonium, 
Triphenyl phosphonium, TORIHOSUHONIUMU, TORIJI methylphenyl phosphonium. The Tori (methylphenyl) 
phosphonium, triphenyl phosphonium ion, A triphenyl oxonium ion, a triethyl oxonium ion, pilus NIUMU, complex ion, 
golden ion, platinum ion, a copper ion, PARAJUUMUION, mercury ion, ferro SENIUMU ion, etc. are mentioned. 
Ammonium ion is desirable also in especially inside. 
[0073] 

The compound expressed with said formula (7) is a borate compound containing a silyl radical. B expresses boron 
among a formula (7). G expresses a multi-affinity hydrocarbon radical, it is the alkylene which contains carbon 
numbers 1-20 as desirable multi-affinity hydrocarbon, propine, ethylene, and alkali RENRAJIKARU, and phenylen , 
bis-phenylene, naphthalene, methylene, ethylene, 1, 3-propylene, 1, 4-butadiene, and p phenylene methylene are 
raised as a desirable example of G. The multi-affinity radical G combines association of r+1 , i.e., one association, 
with a borate anion, and combines the association r of others of G with a radical (SiR 1 8R1 9R20). A+ is a cation. 
[0074] 

R18, R19, and R20 in the above-mentioned formula (7) express a hydronalium phenyl isocyanate radical, a trihydro 
phenyl isocyanate silyl radical, a trihydro phenyl isocyanate germanium radical, a hydrogen radical, an alkoxy radical, 
a hydroxy radical, or a halogenated compound radical. Even if R18, R19, and R20 are the same, they may differ. Q — 
a hydride and dihydrocull BIRUAMIDO — it is a dialkyl amide, halide, hydrocarbyl oxide, an alkoxide, allyl compound 
oxide, the high drocarbil, a permutation high drocarbil radical, etc. preferably, and is a pentafluoro benzyl radical still 
more preferably, n+z is 4 here. 
[0075] 

As [B-Qn(Gq(SiR 18R19R20) r) z] of the above-mentioned formula (7) For example, triphenyl (4-dimethyl chlorosilyl 
phenyl) borate, JIFENI rouge (4-dimethyl chlorosilyl phenyl) borate, triphenyl (4-dimethyl methoxy silyl phenyl) 
borate. Tori (p-tolyl) (4-triethoxy silyl phenyl) borate, Tori Soe (pentafluorophenyl) (4-dimethyl chlorosilyl phenyl) 
borate, Tori Soe (pentafluorophenyl) (4-dimethyl methoxy silyl phenyl) borate, Tori Soe (pentafluorophenyl) (4- 
trimethoxysilyl phenyl) borate, Tori Soe (pentafluorophenyl) (6-dimethyl chlorosilyl 2 naphthyl) borate, etc. are 
mentioned. 
[0076] 

A+ which is the opposite cation of a borate compound The same thing as A+ in the above-mentioned formula (6) is 

mentioned. 

[0077] 

As a borane compound which can be used as an ionization ionicity compound, specifically For example, decaboran 
(14), Screw [Tori (n-butyl) ammonium] nona borate, screw [Tori (n-butyl) ammonium] deca borate, Screw [Tori (n- 
butyl) ammonium] undeca borate, screw [Tori (n-butyl) ammonium] dodeca borate, Screw [Tori (n-butyl) ammonium] 
deca chloro deca borate, The salt of anions, such as screw [Tori (n-butyl) ammonium] dodeca chloro dodeca borat , 
The salt of metal borane anions, such as Tori (n-butyl) ammonium screw (dodeca hydride dodeca borate) cobalt acid 
chloride (III) and screw [Tori (n-butyl) ammonium] screw (dodeca hydride dodeca borate) nickel acid chloride (III), 
etc. is mentioned. 
[0078] 

As a carborane compound which can be used as an ionization ionicity compound, specifically For example, 4-cull 
BANONA boran (14), 1, 3-JIKARUBA nona borane (13), The 6.9-JIKARUBA decaborane (14) dod ca hydrid -1- 
phenyl -1, 3-JIKARUBA nona borane, Th dod ca hydride- 1 -methyl -1, 3-JIKARUBA nona borane, undecahydride - 
1, the 3-dimethyl -1, 3-JIKARUBA nona borane, 7, 8-JIKARUBA undeca borane (13), 2, 7-JIKARUBA und ca 
borane (13), Undecahydride -7, the 8-dimethyl -7, 8-JIKARUBA undeca borane, Th dod ca hydride- 1 1 -methyl -2, 
7-JIKARUBA undeca borane, Tori (n-butyl) ammonium 1-cull BADEKA borate. Tori (n-butyl) ammonium 1-KARUBA 
undeca borate. Tori (n-butyl) ammonium 1-KARUBA dodeca borate, Tori (n-butyl) ammonium 1-trimethylsilyM-cull 
BADEKA borate, Tori (n-butyl) ammonium BUROMO-1-KARUBA dodeca borate, Tori (n-butyl) ammonium 6-cull 
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BADEKA borate (14), Tori (n-butyl) ammonium 6-cull BADEKA borate (12), Tori (n-butyl) ammonium 7-KARUBA 
undeca borate (13), Tori (n-butyl) ammonium 7, 8-dicarba undecaborate (12), Tori (n-butyl) ammonium 2, 9-dicarba 
undecaborate (12), The Tori (n-butyl) ammonium dodeca hydride-8-methyl -7, 9-dicarba undecaborate, Tori (n- 
butyl) ammonium undecahydride-8-ethyl -7, 9-dicarba undecaborate, Tori (n-butyl) ammonium undecahydride-8- 
butyl -7, 9-dicarba undecaborate, The Tori (n-butyl) ammonium undecahydrid -8-allyl compound -7, 9-dicarba 
undecaborate, Salt of anions, such as Tori (n-butyl) ammonium undecahydride-9-trimethylsilyl -7, 8-dicarba 
undecaborate, Tori (n-butyl) ammonium undecahydride -4, and 6-dibromo-7-KARUBA undeca borat ; 
Tori (n-butyl) ammonium screw (nona hydride -1, 3-JIKARUBA nona borate) cobalt acid chloride (III), A Tori (n- 
butyl) ammonium screw (undecahydride -7, 8-dicarba undecaborate) ferrate (III), Tori (n-butyl) ammonium screw 
(undecahydride -7, 8-dicarba undecaborate) cobalt acid chloride (III), Tori (n-butyl) ammonium screw (undecahydrid 
-7, 8-dicarba undecaborate) nickel acid chloride (HI), Tori (n-butyl) ammonium screw (undecahydride -7, 8-dicarba 
undecaborate) cuprate (III), A Tori (n-butyl) ammonium screw (undecahydride -7, 8-dicarba undecaborate) aurat 
(III), A. Tori (n-butyl) ammonium screw (nona hydride -7, 8-dimethyl - 7 eight — dicarba undecaborate) ferrate (HI), 
A Tori (n-butyl) ammonium screw (nona hydride -7, 8-dimethyl -7, 8-dicarba undecaborate) chromate (III), Tori (n- 
butyl) ammonium screw (TORIBUROMOOKUTA hydride -7, 8-dicarba undecaborate) cobalt acid chloride (III), A tris 
[Tori (n-butyl) ammonium] screw (undecahydride-7-KARUBA undeca borate) chromate (III), A screw [Tori (n-butyl) 
ammonium] screw (undecahydride-7-KARUBA undeca borate) manganate (IV), Screw [Tori (n-butyl) ammonium] 
screw (undecahydride-7-KARUBA undeca borate) cobalt acid chloride (III), The salt of metal carborane anions, such 
as screw [Tori (n-butyl) ammonium] screw (undecahydride-7-KARUBA undeca borate) nickel acid chloride (IV), etc. 
is mentioned. 
[0079] 

The heteropoly compound which can be used as an ionicity compound consists of an atom chosen from silicon, 
Lynn, titanium, germanium, an arsenic, and tin, and one sort or two sorts or more of atoms chosen from vanadium, 
niobium, molybdenum, and a tungsten. Specifically Lynn vanadium acid, Germano vanadium acid, arsenic vanadium 
acid, Lynn niobic acid, Germano niobic acid, a SHIRIKONO molybdic acid, molybdophosphoric acid, A titanium 
molybdic acid, the Germano molybdic acid, an arsenic motybdic acid, a tin molybdic acid, A tungstophosphoric acid, 
the Germano tungstic acid, a tin tungstic acid, Phosphorus molybdo vanadium acid, a phosphorus tongue 
SUTOBANAJINN acid, the Germano TANGUSUTOBANAJINN acid, Phosphorus molybdo TANGUSUTO vanadium 
acid, Germano molybdo TANGUSUTO vanadium acid. On the metal of the salt of a periodic table of a phosphorus 
molybdo tungstic acid, phosphorus molybdo niobic acid, and these acids, for example, the 1 st group, and two groups, 
and a concrete target It is not this limitation although organic salt with a salt with a lithium, sodium, a potassium, a 
rubidium, caesium, beryllium, magnesium, calcium, strontium, barium, etc., a triphenyl ethyl salt, etc. can be used. 
[0080] 

The above (b) ionization ionicity compounds are one-sort independent, or are combined two or more sorts and used. 
[0081] 

Moreover, an organoaluminium compound and/or an organic aluminum oxy compound can also be used together with 
the above ionization ionicity compounds. 

The particle-like support mentioned above can be made to be able to support an ionization ionicity compound, and it 

can also be used. 

[0082] 

As an organoaluminium compound, the compound which has at least one aluminum-carbon to carbon bond can be 
used for intramolecular. Trialkylaluminiums, such as triethylaluminum and triisobutylaluminum, can be mentioned as a 
desirable example of such a compound. 
[0083] 

Aluminoxane with an organic conventionally well-known aluminum oxy compound is used preferably. Specifically, 
what is expressed with the following general formula (8) and (9) can be conventionally mentioned as well-known 
aluminoxane (alumoxane). 
[0084] 

[Formula 17] 



^Ah^O-AU-O-AlCp^ <« 



[0085] 

[Formula 18] 
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[0086] 

even when the inside of a formula (8) and (9), and Ra and Rb are the same respectively — differing — **** — 
hydrocarbon groups, such as a methyl group, an ethyl group, a propyl group, and butyl, — it is — desirable — a 
methyl group and an ethyl group — it is a methyl group especially preferably, m is two or more integers and is th 
integer of 5-40 preferably. 
[0087] 

Conventionally well-known catalysts other than a metallocene system catalyst, for example, **1, in this invention, 
as a catalyst for the above-mentioned ethylene copolymer (A) manufacture, although the above metallocene syst m 
catalysts are used, the need is accepted. The titanium system catalyst which consists of a solid-state-like titanium 
catalyst component and an organoaluminium compound, **2 The vanadium system catalyst which consists of a 
fusibility vanadium compound and an organoaluminium compound can also be used together. 
[0088] 

By this invention, copolymerization of the alpha olefins and/or polyene components other than ethylene is carried 
out to ethylene by the liquid phase or the gaseous phase at least under existence of the above metallocene 
catalysts. 
[0089] 

Although a hydrocarbon solvent is generally used when carrying out a polymerization by the liquid phase, an alpha 
olefin may be used as a solvent. Copolymerization can be performed by any approach of a batch method or a 
continuous magnetization method. When carrying out a polymerization by the liquid phase, a suspension 
polymerization and a solution (ethylene copolymer is dissolving in solvent) polymerization are used, but solution 
polymerization is desirable when the consistency of an ethylene copolymer manufactures 0.90 or less low 
consistency ethylene copolymer. 
[0090] 

When carrying out copolymerization with a batch method using a metallocene system catalyst, the concentration of 
the transition metal complex component in a polymerization system (a) is usually preferably used in the amount of 
0.0001 - 0.5 millimol 0.00005 to 1 millimol per polymerization volume of II. 
[0091] 

An ionization ionicity compound is the mole ratio (an ionization ionicity compound / metallocene compound) of an 
ionization ionicity compound to a transition metal complex component, and is used in 0.5-20, and an amount that is 
preferably set to 1-10. 
[0092] 

Moreover, when an organoaluminium compound is used, it is usually used about zero to 5 millimol per polymerization 

volume of 11. in an amount which serves as about zero to 2 millimol preferably. 

[0093] 

When using an organic aluminum oxy compound, it is the mole ratio (aluminum/M) of an aluminum atom (aluminum) 
to the transition-metals atom in a transition metal complex (M), and is used in 1-10000, and an amount that is 
preferably set to 1 0-5000. 
[0094] 

a copolymerization reaction — usually — temperature — 40-200 degrees C — desirable — 40 degrees C - 1 80 
degrees C — further — desirable — the range of 50 degrees C - 1 50 degrees C — it is — a pressure — 0 — 
exceeding - it is preferably carried out under the conditions of the range of -7MPa 10 MPa exceeding 0. 
[0095] 

Although reaction time (it is mean flow-time when copolymerization is carried out with a continuous magnetization 
method) changes also with conditions, such as catalyst concentration and polymerization temperature, and can b 
chosen suitably, it is usually for [ 10 minutes ] - 1.5 hours preferably for for 5 minutes to 3 hours. 
[0096] 

The monomer for copolymerization as the alpha olefins and/or polyene components other than the abov - 
mentioned ethylene and ethylene is suppli d to a polymerization syst m, r spectively in an amount from which an 
ethylene system copolymer (A) with a predetermined presentation is obtain d. Molecular weight modifiers, such as 
hydrogen, can also b used on the occasion of copolymerization. 
[0097] 

If copolymerization of th monomer for copolymerization of ethylene, at least one sort of alpha olefins, and a 
polyene component is carried out as mentioned above, the ethylene system copolymer (A) obtained will be obtained 
as polymerization liquid which usually contains this. This polymerization liquid is processed by the conventional 
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method, and an ethylen system copolymer (A) is obtained. 
[0098] 

"Ethylene system copolymer (A)" 
[0099] 

The ethylene system polymer (A) of this invention consists of at least one sort of ethylene, an alpha olefin, and a 

polyene component. 

[0100] 

the manufacture approach of this invention — an ethylene system polymer (A) — a consistency — 0.855 - 0.904 
g/cm3 — it is preferably desirable 0.858 - 0.900 g/cm3 and that it is within the limits of 0.860 - 0.900 g/cm3 still 
more- preferably. 
[0101] 

the manufacture approach of this invention — an ethylene system polymer (A) — a melt flow rate (MFR;ASTM 
D1238> 190 degrees C, 2.16kg of loads) — 0.01-200g/— it is preferably desirable for 10 minutes 0.05-100g / that 
they are 0.05 - 80g / 1 0 minutes still more preferably for 1 0 minutes. 
[0102] 

the molecular weight distribution (Mw/Mn, polystyrene conversion, Mwrweight average molecular weight, Mn: number 
average molecular weight) which measured the ethylene system polymer (A) obtained by the manufacture approach 
of this invention by GPC — 1.0-4.0 — it is preferably desirable 1.2-3.0, and that it is 1.3-2.6 still more preferably. 
[0103] 

the ethylene content of the ethylene system polymer (A) obtained by the manufacture approach of this invention — 
95 - 50-mol % — it is preferably desirable % and to 90 - 65-mol contain in [ 90 - 70 mol ] % still more preferably. 
[0104] 

being chosen out of the alpha olefin of carbon numbers 1-8, for example, a propylene, 1-butene, 4-methyM- 
pentene, 1-hexene, and 1-octene as an alpha olefin of the above-mentioned ethylene system polymer (A) — 
desirable — this — 5 - 50-mol % — desirable — 10 - 35-mol % — further — desirable — 10 - 30-mol % — 
containing by within the limits is desirable. 
[0105] 

Moreover, it is desirable to be chosen out of diene or trien as a polyene, and it is desirable to include this by 0-20- 

mol% of within the limits. . 

[0106] 

As diene, specifically 1, 4-pentadiene, 1, 5-hexadiene, 1, 4-hexadiene, 1, 4-OKUTA diene, 1, 5-OKUTA diene, 1, 6- 
OKUTA diene, 1, 7-OKUTA diene, ethylidene norbornene, Nonconjugated diene, such as vinyl norbomene, a 
dicyclopentadiene, the 7-methyl -1, 6-OKUTA diene, the 4-ethylidene-8-methyl -1, and 7-nonadiene; conjugated 
dienes, such as a butadiene and an isoprene, are mentioned. Especially, the diene which has a norbornene frame is 
desirable. 
[0107] 

The above dienes are one-sort independent, or can be combined two or more sorts and can be used. 
[0108] 

Sp cifically as trien, it is, 

6, 1 0-dimethyl -1,5,9- Undeca trien, 

4, 8-dimethyl -1,4, 8-, 8-deca trien, 

5, 9-dimethyl -1,4, 8-, 8-deca trien, 

6, 9-dimethyl -1,5, 8-deca trien, 

6, 8, 9-trimethyl -1, 5, 8-deca trien, 

6- thyl-10-methyl -1,5, 9-undeca trien, 

The 4-ethylidene -1, 6-OKUTA diene, 

The 7-methyl-4-ethylidene -1, 6-OKUTA diene, 

The 4-ethylidene-8-methyl -1, 7-nonadiene (EMND), 

Th 7-methyl-4-ethylidene -1, 6-nonadiene, 

Th 7-ethyl-4-ethylidene -1, 6-nonadiene, 

6, the 7-dimethyl-4-ethylidene -1, 6-OKUTA diene, 

6, the 7-dimethyl-4-ethylidene -1, 6-nonadiene, 

The 4-ethylidene -1, 6-deca diene, 

The 7-methyl-4-ethylidene -1, 6-deca diene, 

Th 7-methyl-6-propyl-4-ethylidene -1, 6-OKUTA diene, 

The 4-ethylidene -1, 7-nonadiene, 

The 8-methyl-4-ethylidene -1, 7-nonadiene, 

Disconjugation trien, such as the 4-ethylidene -1 and 7-undecane diene; 
Conjugation trien, such as 1,3, and 5-hexa trien, is mentioned. 

Especially, it is 4 and 8-dimethyl. -1,4, 8-d ca trien, the 4-ethylidene-8-methyl -1, and 7-nonadi ne (EMND) are 

desirable. 

[0109] 

The above tri n is one-sort independent, or can be combined two or more sorts and can be us d. Moreover, it can 
also use combining trien and diene. Especially in th s polyenes, the polyene which has a norbom n frame is 
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desirable. 
[0110] 

the iodine number of the ethylene system polymer (A) using the above polyenes — usually — 1-80 — it is 5-60 

preferably. 

[0111] 

[Effect of the Invention] 

The manufacture approach of the thylene system copolymer (A) concerning this invention is a polymerization 
method excellent in polymerization activity and copolymeric ability, and according to the manufacture approach of 
this invention, its molecular weight is high and it can obtain an ethylene system copolymer with little branching 
structure (A). 
[0112] 

The thermoplastics constituent containing the ethylene system copolymer (A) obtained by the manufacture 

approach concerning this invention is excellent in transparency, flexibility, heat sealing, and balance with shock 

resistance. 

[0113] 

[Example] 

Hereafter, although this invention is explained still more concretely based on an example, this invention is not limit d 

at all by this example. 

[0114] 

The conditions of the physical-properties trial adopted as below by this invention etc. are described. 

1. Melt flow rate (MFR2) : Based on ASTM CI 238, it measured under 190 degrees C and 2.16kg loading condition. 

2. Melt flow rate (MFR10) : Based on ASTM CI 238, it measured under 190 degrees C and 10.0kg loading condition. 
[0115] 

3. Ask for the melting point (Tm) and the endoergic curve of glassHxansition-temperature (Tg):DSC, and set 
temperature of the maximum peak location to Tm. 

After measurement having put the sample in the aluminum pan, having carried out the temperature up to 200 
degrees C by part for 1 00-degree-C/and holding it for 5 minutes at 200 degrees C, it was lowered to -150 degrees 
C by part for 10-degree-C/, and it asked for it from the endoergic curve at the time of subsequently carrying out a 
temperature up by part for 1 0-degree-C/. 

In addition, it can ask for degree of crystallinity (%) by calculating the amount of heat of fusions per unit weight, and 
**(ing) and asking for this by amount of heat of fusions 70 cal/g of the crystal of polyethylene from the endoergic 
peak at the time of DSC measurement. 
[0116] 

4. It measured in [limiting viscosity eta]:135 degree C and a decalin. 

5. It measured at 1 40 degrees C with the alt.dichlorobenzene solvent using molecular-weight-distribution 
[Mw/Mn]:GPC (gel permeation chromatography). 

[0117] 

(Synthetic example 1) 

(Ethylene-butene system copolymer ()) [ 1-**1] Composition 

After, inserting 0.3ml 1-butene 65g in the bottom of churning in addition so that may add 652.8ml of heptanes, it 
may continue in ordinary temperature, the 1.0 millimols / ml toluene solution of triisobutylaluminum (it abbreviat s to 
TIBA hereafter) may be converted into an aluminum atom and the amount may serve as 0.3 millimols, the 
t mperature up was started to reduced pressure drying and the 1 .51. autoclave which has carried out the nitrogen 
purge, and it was made to reach 1 00 degrees C. 

Then, the inside of a system was pressurized so that it might be set to 8.0kg/cm2G with ethylene, 1.5ml (0.0003 
mM/ml) of toluene solutions of 0.5ml and (triphenyl cull BENIUMU tetrapod (pentafluorophenyl) borate) was added 
for the heptane solution (0.0003 mM/ml) of the diphenylmethylene (cyclopentadienyl) fluorenyl zirconium dichlorid 
compounded by the well-known approach, and copolymerization of ethylene and a butene was made to start. 
[0118] 

Diphenylmethylene (cyclopentadienyl) fluorenyl zirconium dichloride was [ 0.00015 millimols / liter, and the triphenyl 
cull BENIUMU tetrapod (pentafluorophenyl) borate of the catalyst concentration at this time ] 0.0006 millimols / liter 
to the whole system. 

Internal pressure was held to 8.0kg/cm2G by supplying ethylene continuously during the polymerization. 20 minutes 
after starting a polymerization, the polymerization reaction was suspended by adding methyl alcohol. The polymer 
solution was taken out after depressuring. The water solution which added 5ml of concentrated hydrochloric acid to 
11. of water was used at a rate of 1:1 to the polymer solution which was able to be obtained, the polymer solution 
was washed, and catalyst residue was made to shift to the aqueous phase. After putting this catalyst mixed solution, 
separation removal of the aqueous phas was carried out, distilled water wash d twic further and oily water 
s paration of the polymerization liquid phase was carri d out. Subs quently, after contacting the polym rization 
liquid phase by which oily wat r separation was carried out to the bottom of the acetone of th amount of 3 times, 
and strong churning and d positing a polymer, the acetone fully washed and th solid-state section (copolymer) was 

xtracted by filtration. 
[0119] 

The extracted solid-state section was dried by 130 degr es C and 350mmHg under nitrogen circulation for 12 hours. 
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The yield of the ethylene-buten system copolymer obtained as mentioned above was 18.7g, the limiting viscosity 

[eta] measured in 135-degree-C decalin was 2.0 dl/g, and polymerization activity was 498.7 kg/mM-cat-Hr. 

The melting point Tm of the obtained polymer was 21.8 degrees C, glass transition temperatur Tg was -66 degree 

C, the ethylene content was 80.0-mol %, and the molecular weight distribution (Mw/Mn) measured by GPC were 2.3. 

Moreover, it was 2= 0.8g of MFRs, 10min and 10= 5.4g of MFRs / 10min of the obtained polymer, and was 

MFR10/MFR 2= 6.8. 

[0120] 

(Synthetic example 2) 

(Ethylene-butene system copolymer 0) [ 1-**2] Composition 

In the synthetic example 1, the same actuation as the synthetic example 1 was performed except having changed 
diphenylmethylene (cyclopentadienyl) fluorenyl zirconium dichloride into diphenylmethylene (cyclopentadienyl) 2 and 
7-G tert-butyl-fluorenyl zirconium dichloride. The yield of the obtained ethylene-butene system copolymer was 
37.0g, ±he limiting viscosity [eta] measured in 1 35-degree-C decalin was 2.0 dl/g, and polymerization activity was 
1085.3 kg/mM-cat-Hr. 

The melting point Tm of the obtained polymer was 18.2 degrees C, glass transition temperature Tg was -66.6 degree 
C, the ethylene content was 80.0-mol %, and the molecular weight distribution (Mw/Mn) measured by GPC were 2.2. 
Moreover, it was 2= 0.49g of MFRs, 10min and 10= 4.0g of MFRs / 10min of the obtained polymer, and was 
MFR10/MFR 2= 8.2. 
[0121] 

(Synthetic example 3) 

(Ethylene-butene system copolymer ()) [ 1-**3] Composition 

In the synthetic example 1 , the same actuation as the synthetic example 1 was performed except having changed 
polymerization time amount into cyclohexylidene (cyclopentadienyl) 2 and 7-G tert-butyl-fluorenyl zirconium 
dichloride for diphenylmethylene (cyclopentadienyl) fluorenyl zirconium dichloride in 30 minutes. The yield of the 
obtained ethylene-butene system copolymer was 40.7g, the limiting viscosity [eta] measured in 135-degree-C 
decalin was 2.0 dl/g, and polymerization activity was 723.6 kg/mM-cat-Hr. 

The melting point Tm of the obtained polymer was 3.5 degrees C, glass transition temperature Tg was -73.2 degre 
C, the ethylene content was 72.0-mol %, and the molecular weight distribution (Mw/Mn) measured by GPC were 2.5. 
Moreover, MFR2 and MFR10 of the obtained polymer cannot be measured. 
[0122] 

(Synthetic example 4) 

(Ethylene-butene system copolymer ()) [ 1-**4] Composition 

In the synthetic example 1, the same actuation as the synthetic example 1 was performed except having changed 
polymerization time amount into dimethyl methylene (cyclopentadienyl) 3 and 6-G tert-butyl-fluorenyl zirconium 
dichloride for diphenylmethylene (cyclopentadienyl) fluorenyl zirconium dichloride in 30 minutes. The yield of the 
obtained ethylene-butene system copolymer was 41. 5g, the limiting viscosity [eta] measured in 135-degree-C 
decalin was 0.7 dl/g, and polymerization activity was 737.8 kg/mM-cat-Hr. 
[0123] 

The melting point Tm of the obtained polymer was 31.1 degrees C, glass transition temperature Tg was -67.8 degree 
C, the ethylene content was 80.0-mol %, and the molecular weight distribution (Mw/Mn) measured by GPC were 2.5. 
Moreover, it was 2= 125g of MFRs, 10min and 10= 830g of MFRs / lOmin of the obtained polymer, and was 
MFR10/MFR 2= 6.6. 
[0124] 

(Synthetic example 5) 

(Ethylene-butene system copolymer ()) [ 1-**5] Composition 

It sets for the synthetic example 1 and they are dimethyl methylene (cyclopentadienyl) 1, 1, 4, 4, 7, 7, and 10 and 
10-octamethyl about diphenylmethylene (cyclopentadienyl) fluorenyl zirconium dichloride. - The same actuation as 
the synthetic example 1 was performed except having changed polymerization time amount into 1, 2, 3, 4, 7, 8, 9, 
and 10-octahydro dibenzo fluorenyl zirconium dichloride in 40 minutes. The yield of the obtained ethylene-buten 
system copolymer was 54. 1g, the limiting viscosity [eta] measured in 135-degree-C decalin was 1.03 dl/g, and 
polymerization activity was 721.3 kg/mM-cat-Hr. 

Th melting point Tm of the obtained polymer was 26.1 degrees C, glass transition temperature Tg was -61.3 degre 
C, the ethylene content was 80.0-mol %, and the molecular weight distribution (Mw/Mn) measured by GPC were 2.2. 
Moreover, it was 2= 49g of MFRs, 10min and 10= 322g of MFRs / lOmin of the obtained polymer, and was 
MFR10/MFR 2= 6.6. 
[0125] 

(Synthetic example 6) 

(Ethylene-but ne system copolymer ()) [ 1-**6] Composition 

It sets for the synthetic example 1 and they ar diph nylmethylen (cyclopentadienyl) 1, 1, 4, 4, 7, 7, and 10 and 10- 
octamethyl about diphenylmethylene (cyclopentadienyl) fluorenyl zirconium dichloride. - The sam actuation as the 
synthetic example 1 was performed except having changed polymerization time amount into 1, 2, 3, 4, 7, 8, 9, and 
10-octahydro dibenzo fluorenyl zirconium dichloride in 50 minutes. The yield of the obtained ethyl ne-but ne 
system copolymer was 31.3g t the limiting viscosity [eta] measured in 135-degre -C d calin was 3.01 dl/g, and 
polymerization activity was 333.9 kg/mM-cat-Hr. 
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The melting point Tm of the obtained polymer was 17.5 degrees C, glass transition temperature Tg was -67.2 degree 
C, the ethylene content was 80.0-mol %, and the molecular weight distribution (Mw/Mn) measured by GPC were 2.2. 
Mor over, it was 2= 0.07g of MFRs, 10min and 10= 0.6g of MFRs / 10min of the obtained polym r, and was 
MFR10/MFR 2= 8.6. 
[0126] 

(Synthetic example 7) 

(Ethylene-butene system copolymer ()) [ 1-**7] Composition 

In the synthetic example 1, the same actuation as the synthetic example 1 was performed except having changed 
polymerization time amount into the diphenyl silylene (cyclopentadienyl) 2 and 7-G tert-butyl-fluorenyl zirconium 
dichloride for diphenylmethylene (cyclopentadienyl) fluorenyl zirconium dichloride in 60 minutes. The yield of the 
obtained ethylene-butene system copolymer was 54. 1g, the limiting viscosity [eta] measured in 135-degree-C 
decalin was 2.77 dl/g, and polymerization activity was 402.7 kg/mM-cat-Hr. 

The melting point Tm of the obtained polymer was 41.1 degrees C, glass transition temperature Tg was -62.0 degr e 
C, the ethylene content was 82.0-mol %, and the molecular weight distribution (Mw/Mn) measured by GPC were 2.4. 
Moreover, it was 2= 0.07g of MFRs, 10min and 10= 0.67g of MFRs / lOmin of the obtained polymer, and was 
MFR10/MFR 2= 9.6. 
[0127] 

(Example 1 of a comparison) 

(Composition of an ethylene-butene system copolymer) 

In addition, 0.3ml 1-butene 65g was inserted in the bottom of churning so that might add 652.8ml of heptanes, it 
might continue in ordinary temperature, the 1.0 millimols / ml toluene solution of triisobutylaluminum (it abbreviat s 
to TIBA hereafter.) might be converted into an aluminum atom and the amount might serve as 0.3 millimols, the 
temperature up was started to reduced pressure drying and the 1 .51. autoclave which has carried out the nitrogen 
purge, and it was made to reach 100 degrees C. Then, the inside of a system was pressurized so that it might be set 
to 8.0kg/cm2G with ethylene, 1.5ml (0.03 mM/ml) of toluene solutions of 0.5ml and methyl alumino oxan was added 
for the heptane solution (0.0003 mM/ml) of diphenylmethylene (cyclopentadienyl) 2 and 7-G tert-butyl-fluorenyl 
zirconium dichloride compounded by the well-known approach, and copolymerization of ethylene and a butene was 
made to start. Diphenylmethylene (cyclopentadienyl) fluorenyl zirconium dichloride was [ 0.0001 5 millimols / liter, 
and the methyl ARUMIONO oxane of the catalyst concentration at this time ] 0.06 millimols / liter to the whole 
system. 
[0128] 

Internal pressure was held to 8.0kg/cm2G by supplying ethylene continuously during the polymerization. 20 minutes 
after starting a polymerization, the polymerization reaction was suspended by adding methyl alcohol. The polymer 
solution was taken out after depressuring, the water solution which added 5ml of concentrated hydrochloric acid to 
11. of water was used at a rate of 1:1 to the polymer solution which was able to be obtained, the polymer solution 
was washed, and catalyst residue was made to shift to the aqueous phase. After putting this catalyst mixed solution, 
separation removal of the aqueous phase was carried out, distilled water washed twice further and oily water 
separation of the polymerization liquid phase was carried out Subsequently, after contacting the polymerization 
liquid phase by which oily water separation was carried out to the bottom of the acetone of the amount of 3 times, 
and strong churning and depositing a polymer, the acetone fully washed and the solid-state section (copolymer) was 
extracted by filtration. It dried by 1 30 degrees C and 350mmHg under nitrogen circulation for 1 2 hours. The yield of 
the ethylene-butene system copolymer obtained as mentioned above was 9.2g, and polymerization activity was 
244.8kg/mM-cat and Hr. 



[Translation done.] 
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